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ADJUSTING AN ELECTRONIC DISPLAY
BASED ON LIGHT SENSING

CROSS-REFERENCE TO RELATED
APPLICATION

This application is related to U.S. patent application Ser.
No. 14/557,036, filed on Dec. 1, 2014, which is assigned to
the same assignee as the current application, and all of which
are incorporated by reference in its entirety as if fully set
forth herein.

BACKGROUND

Electronic displays facilitate the reproduction of data on
a lighted platform. Driving circuitry is employed to manipu-
late lighted elements to render the information being dis-
played. The viewer may gaze upon the display and view the
lighted elements to process and consume the information.

However, because light is employed to convey the elec-
tronic information, the viewing experience is affected by the
environment in which the electronic display is implemented
in. For example, if the electronic display is an awkward or
inconvenient location, viewing the electronic display may be
ultimately frustrated.

Further, the environment around the electronic display
may be dynamic and changing. For example, if the elec-
tronic display is implemented in an area that interacts with
outside or external light providing sources, the electronic
display’s ability to convey information via the lighted ele-
ments may be obstructed or modified.

A measure of unit for determining the intensity of light
being transmitted or propagated in a specific direction is
known as luminance. Various units may be employed to
measure luminance, such as a candela per square meter. One
of ordinary skill in the art may appreciate that several units
or types of measurements may be employed for luminance
measurement.

For example, if an electronic display is implemented in a
vehicle, the electronic display may interact with the outside
lighting environment. Thus, several factors may be present
with the exterior lighting to affect the display’s ability to
provide a clear display in an optimal fashion. For example,
the exterior lighting may be affected by the cloud cover, the
weather, the road (e.g. if the vehicle is in a tunnel), the time
of day, or the like.

Thus, an electronic display may be aided greatly by an
ability to be cognizant of the exterior lighting conditions.
Based on the knowledge of the exterior lighting conditions,
the electronic display may adjust the display luminance
accordingly.

One such example of a system for adjusting display
luminance is shown in FIG. 1. FIG. 1 illustrates an example
of a system 100 for adjusting display luminance according
to a conventional implementation. Because the system 100
is known in the prior art, a detailed explanation will be
omitted. System 100 is referred to as a linear light system.
Linear light systems may not work over specific dynamic
ranges, such as 6-8 decades. Over these dynamic ranges, an
analog-to-digital converter may be inadequate.

FIG. 2 illustrates an example of a process for determining
ambient display background luminance (DBL). Referring to
FIG. 2, with the aspects shown, if various factors are known,
such as a reflection coefficient or luminance level, the DBL
may be calculated.
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2
As shown in FIG. 2, various component reflection coef-
ficients (R1 . . . Rn) are associated with luminance factors.

These luminance factors may be employed to determine the
DBL.

The aspects shown in FIG. 2, may be employed with
conventional systems for ambient luminance detection. For
example, in the vehicular context, the following factors may
be sensed, the lambertian diffuse, specular, and haze diffuse.

FIG. 3(a) illustrates an example of how reflection of light
onto an electronic display 300 may be measured via a light
receiving source (i.e. one eyes) 310. Referring to FIG. 3(a),
a point source 320 generates light 325 onto a display 300.
The display 300 reflects the light 325 onto a light receiving
source 310, via an angle 315. Employing mathematical
relationships known to one of ordinary skill in the art, a
reflection factor f§, the angle 315, a system may determine
the ambient light caused by reflection off a display.

FIG. 3(b) indicates a luminance graph 350 with source
inclinations relative to a specular direction (angle 315). The
y-axis, and the ranges provided indicate an associated effect
that may cause various luminance modifications at different
angles.

The various affects shown in FIG. 3(b) may cause the
viewer of the electronic display 300 to see various back-
ground luminance (DBL). Thus, as the DBL increases, the
luminance of the display may increase at a corresponding
amount to counteract the DBL effects.

In order to understand how to adjust display luminance,
the Silverstein relationship is provided (as explained in
several references submitted). The equation described below
describes a relationship between the detect DBL and the
luminance to be employed in a display.

ESL=B,(DBL)“

the terms being defined as:

ESL=Emitted Symbol Luminance in cd/m>

B,=Luminance Offset Constant

DBL=Various Display Background Luminance in cd/m>

c=Power Constant (slope of the power function in loga-

rithmic coordinates).

With cathode ray tubes (CRT) display technologies, phos-
phor reflectance does not change as a function of phosphor
light emission. A liquid crystal display (LCD) presents a
different challenge due to the “on” and “off” state each LCD
cell experiences. Thus, variations of the Silverstein relation-
ship may be calculated for LCD displays. However, by
employing the DBL relationship above, the display visibility
may be greatly improved.

In addition, various other factors employing the Silver-
stein methodology may be employed. For example, the gain
correction factor (GF) may be calculated, which employs a
forward looking light sensor.

However, the existing logarithmic sensors to compensate
for light adaptation effects may be incompatible with the
Silverstein methodology (which is designed an optimized
for linear light sensing). Thus, employing a logarithmic light
sensor in a display adjustment system may ultimately be
frustrated.

DESCRIPTION OF THE DRAWINGS

The detailed description refers to the following drawings,
in which like numerals refer to like items, and in which:

FIG. 1 illustrates an example of a system for adjusting
display luminance according to a conventional implemen-
tation.
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FIG. 2 illustrates an example of a process for determining
ambient display background luminance (DBL).

FIG. 3(a) illustrates an example of how reflection of light
onto an electronic display may be measured via a light
receiving source.

FIG. 3(b) indicates a luminance graph with source incli-
nations relative to a specular direction.

FIG. 4 illustrates an example of implementation of a
system for adjusting an electronic display based on light
sensing.

FIG. 5 illustrates an example block level diagram of an
implementation of the adjuster in FIG. 4.

FIG. 6 illustrates an example of a lookup table to be
employable with system in FIG. 7.

FIG. 7 illustrates an example of adjuster according to
another exemplary embodiment.

FIG. 8 illustrates example of adjuster according to another
exemplary embodiment.

FIG. 9 illustrates an example of a vehicle implementing a
system shown in FIG. 4.

SUMMARY

A system for adjusting an electronic display is provided
herein. The system includes a forward looking light sensor
receiver to logarithmically receive a first light information
from a forward looking light sensor; an ambient light sensor
receiver to logarithmically receive a second light informa-
tion from an ambient light sensor; and an adjuster to adjust
a luminance of the electronic display based on a combina-
tion of the first light information and the second light
information.

DETAILED DESCRIPTION

The invention is described more fully hereinafter with
references to the accompanying drawings, in which exem-
plary embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these exemplary embodiments are
provided so that this disclosure is thorough, and will fully
convey the scope of the invention to those skilled in the art.
It will be understood that for the purposes of this disclosure,
“at least one of each” will be interpreted to mean any
combination of the enumerated elements following the
respective language, including combination of multiples of
the enumerated elements. For example, “at least one of X, Y,
and Z” will be construed to mean X only, Y only, Z only, or
any combination of two or more items X, Y, and Z (e.g.
XYZ,X7,Y7Z,X). Throughout the drawings and the detailed
description, unless otherwise described, the same drawing
reference numerals are understood to refer to the same
elements, features, and structures. The relative size and
depiction of these elements may be exaggerated for clarity,
illustration, and convenience.

Electronic displays employ lighting to convey informa-
tion to a viewer. As explained in the Background section, the
lighting is often interfered with due to environmental con-
ditions, such as ambient light or weather conditions. In these
situations, the viewing experience may be affected by the
environmental conditions, and thus, be perturbed.

Various techniques have been disclosed that allow the
lighting to be adjusted. However, these techniques are either
limited by the ranges or the dynamic abilities they provide.

In one such implementation, ambient light is detected, and
the display is modified or adjusted accordingly. With these
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sensors, which may be situated on the electronic display, the
light affecting the electronic display is employed to modify
or adjust the display.

However, this light does not encompass all the external
lighting that may be affecting a viewing on an electronic
display. For example, the viewer’s eye may be affected by
the lighting condition experienced via external lighting
sources (i.e. the sun, etc). In these situations, the solar
lighting may cause the viewer’s pupil to process and view
the electronic display in a different manner.

As illustrated in the Background section and in other
techniques, an approximation employing a linear forward
looking light sensor has been proposed. This methodology
does not work effectively because of the limitation in range
associated with linear light sensing. The linear forward
looking light sensor services a range that does not
adequately cover the amount of detection necessary to
successfully implement a technology to adjust the electronic
display.

Disclosed herein are methods, systems, and devices for
adjusting an electronic display based on light sensing. The
aspects disclosed herein allow for the employment of loga-
rithmic light sensing on a forward looking light sensor and
an ambient light sensor to effectively adjust an electronic
display system. The various methodologies and components
discussed herein facilitate a system rendering or driving an
electronic display to adjust light levels in a manner that
allows for a dynamic response to environmental concerns
with the implementation of a display system.

For example, if the electronic display is implemented in
a vehicle, a forward looking light sensor, an ambient light
sensor, and system for integrating data from both sensors
may allow a viewer of the electronic display system to
achieve a better and safer driving system.

The aspects disclosed herein employ a vehicle display
system for explanatory purposes. However, one of ordinary
skill in the art may implement the aspects disclosed herein
in other contexts that employ both a forward looking light
sensor and an ambient light sensor.

The forward looking light sensor and the ambient light
sensor, in the implementations described below are loga-
rithmic. The employment of a logarithmic light sensor
allows for a dynamic range to be represented.

FIG. 4 illustrates an example of implementation of a
system 400 for adjusting an electronic display 450 based on
light sensing. Referring to FIG. 4, the system 400 includes
a logarithmic forward looking sensor interfacer 410, an
adjuster 420, and a logarithmic ambient light sensor inter-
facer 430. The adjuster 420 may be configured to operate on
a non-transitory computer readable medium, or a processor,
as described below or known by one of ordinary skill in the
art.

The logarithmic forward looking sensor interfacer 410 is
configured to receive data or sensing information from a
logarithmic forward looking sensor 480. The sensor 480
may be installed in a fashion to replicate an image or area
being viewed upon by a person viewing through a forward
surface (for example, a windshield in a wvehicle). For
example, if the display 450 is implemented in a vehicle, the
sensor 480 may be oriented to view the light coming through
a windshield.

The display 450 may be any sort of electronic display
attached to driving circuitry. The display 450 renders images
and information via lighted elements. The amount of light-
ing may be configured by an adjustment and according to the
aspects disclosed herein.
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The display 450 may include multiple sensors, such as
logarithmic ambient light sensors 460 and 470. The sensors
460 and 470 may be configured to interface with ambient
light sensor interfacer 430.

The various sensors (sensor 460, 470, and 480) are each
configured to monitor the light associated with the environ-
ment each one is situated in. The sensing may occur in
real-time, or periodic intervals. The sensing may be config-
ured to be enabled/disabled by user operation, or by an
external signal from an electronic system in communication
with the display 450.

The adjuster 420, based on the information received via
the interfacers 410 and 430, adjusts the lighting associated
with the display 450. The adjustment may be according to
the concepts disclosed herein, and will be described in
greater detail below.

FIG. 5 illustrates an example block level diagram of an
implementation of the adjuster 420 as shown with various
sensors 460, 470, and 480. The elements employed with the
block level diagram may be implemented in any sort of
circuit or encoded based logic, such as those enumerated
below.

Referring to FIG. 5, the sensors 460 and 470 each include
an actual sensor circuit 461 and 471, as well as an amplifier
462 and 472. The voltage produced by each amplifier is
output to an analog-to-digital converter (A/D), such as those
shown in FIG. 5 (A/D 510 and A/D 511). The following
equation may be employed to define the voltage input into
A/D 510 and A/D 511:

iaLs

Voars = Ay Vrln( ) + Vimars

baLs

The digital conversion is represented by the following
equation:

(@NampaLs — 1)

ADCyrs = [Av Vrln(li;%) + VThALS]

VapcaLs

The above-identified equations (the terms, definition of
the constants, and the derivation) are found in references
submitted along with this application, and thus, a full
explanation is omitted for brevity.

The output of the A/D blocks may be employed to drive
the adjuster 420 (and thus, adjust the lighting of the display
450). However, the values may be employed as described
below to adjust the display 450 in another way.

The following relationship describes the L, value. The
L,,; value is the desired display luminance, and may be
determined by populating a lookup table based on various
constant step ratios R. If the constant step ratio is used, N,
value, and the N, value may employed to determine the
Lsel value. N, is used and derived by the A/D output, and
N,z may be obtained by a user offset or bias. This definition
is described in the references disclosed, and is listed as:

Litax
Lsgr = ——
Rp

RND+NBD)
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6

The logarithmic expression of the above-described rela-
tionship is defined by the following:

Litax

7
RiP

logp(LsgL) = logR[ ] +(Np +Ngp)

For the ease of analysis, the base 10 version of the above
relationship may be calculated by the following expressions:

log,(x)
log,(x) = log,(b)
Litax
IOgR[TD] + (ND + NBD)
logyo(Lsgr) = L

logg(10)

For each L, calculated, a lookup table may be referred to
find a corresponding constant figure. For the purposes of the
adjuster 420 shown above, the constants are known as (N,).

It will be described further below how the above
described relationship is incorporated by the analysis per-
formed by the data obtained from sensors 460, 470, and 480.

Specifically, for the sensor 480, the following relation-
ships described below produce a value that may be
employed to augment the adjustment described herein. Sen-
sor 480 may include circuits 481 and 482 similar to circuits
461 and 462, respectively.

The sensor 480 produces a voltage, which may be defined
by the following relationships:

AfFLLs = AvrLLsVTFLLS

iFLLS
hriLs

VoriLs = AVFLlen( ) + Vinries

The voltage generated above in the previous equation may
undergo an A/D conversion, with the following relationship
(as shown by element 520):

@"wp 1)
Vabc

iFLLS

ADCruLs = bFiLs

[A FLLS 1I1( ) + VThFLLS]

The equation may be transformed even more by the
following:
FFVI=Krp1sipirs

Where K, - is a constant, thereby rendering the follow-
ing relationship for the A/D conversion:

@YD 1)
Vapc

FFVI

ADC, =
Fis Krrrshrirs

[A FLlen( ) + VThFLLS]

Manipulating the relationship produces the following:

ADCrrisVape — (V40 — DWieris

QNP — DA

In(FFVD = +In(Kprrshrirs)
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Taking a logarithm of the relationship produces:

ADCr15Vape — V4D — DV

@M4D — 1) Apsln(10)

In(Krrrslorrrs)

log((FFVD) = Tn(10)

In order to manipulate the equation further, a N, factor
may be employed. The N, factor may be determined by the
A/D count above, and defined the following relationship:

_ ADCrpps — ADCoprss
W T AADC s

Which may be substituted in the previous relationship,
producing the following:

log((FFVD) =

[NrLsAADCrrrs + ADCoprrs1Vapc
(NP — 1A g sIn(10)

In(Krrrsharirs)
n(10)

Vo
AprrsIn(10)

The above relationship is multiplied by 1.125 to produces
the relationship shown in element 524:

L125[NprsAADCrrrs + ADCorpisIVape
Apzs(2VAD — DIn(10)
1.125Vriss
AFusln(lo)

1.125log,(FFVD) =

1.125In(Kpprshrirs)
In(10)

The above relationship produces a 1.125 log,(FFVI)
factor that is input into element 530.

Element 530 sums the contribution from the various
sensors (460-480), to produce the following relationship to
produce a gain factor (GF):

FFVI
GF = 1.1251og( o5

)+0.z982

FFVI
= 1.125log; T

)+o.z982

= 1.125log, o(FFVI) — 1.125log,(Lsgz) + 0.2982

The above relationship indicates another advantage of
employing logarithmic sensors since only addition and sub-
traction is employed in element 530. The method to perform
the gain factor (GF) multiplication by element 517 may be
performed by a processor. However a less computationally
intense method is to construct a lookup table.

In element 531, a branching statement is employed to
determine whether the GF is above a certain threshold (for
example, 1). If the GF (as calculated by element 530) is
greater than 1, the adjuster 420 proceeds to element 517. If
the GF is greater than 1, then the L, value determined by
sensors 460 and 470 is multiplied by the GF in element 517.

The output of 517 is fed back to the display 450, and the
display 450 is adjusted accordingly by the multiplied value.

If no (in element 531), the GF is set to 1, and adjuster 420
proceeds to element 517. In this situation, the display 450 is
not adjusted. In one example, the GF multiplication per-
formed in element 517 may be performed by a processor.
However, in another example, a lookup table might be
employed.
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In order to determine a constant to employ with a lookup
table, the following set of equations may be incorporated
with the adjuster 420. Element 514 is a summation block
that produces an N_+N,, value. That value is employed to
calculate the value produced in element 518. It may be
additionally propagated to element 515 to satisfy the fol-
lowing relationship:

Litax
)

Lsgy. =
[ Latax ]( T-1

Lutin

Where N is the N_+N, , value.

In order to determine a step number (which is then
cross-referenced to a lookup table 600, as shown in FIG. 6),
the following series of equations are employed:

The above equations are combined to determine the
following:

The above equation may be simplified, therefore produc-
ing the following:

Subtraction of the exponent terms results in:

NGF’NS]

Lptax ][ T-1

oF= [LMin
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Producing the natural log, provides the following:

Ligee 171)
In(GF) = (Ner —Ns)lll[[ =] ]

A luminance ratio, R, describing the display luminance
ratio for each N step may be defined by the following:

Substituting the equations above, produces:

In(GF)

(Ngr —Ns)=AN = Tn(Rp)

The previous equations indicate that the step level of the
sensors 460 and 470 are not important, and that the differ-
ence AN=(N~N) needs to be added.

This relationship is shown in greater detail in FIG. 7. FIG.
7 illustrates an example of adjuster 420 according to another
exemplary embodiment. A key difference between the
adjuster 420 shown in FIG. 5 and FIG. 7 is that the element
517 is obviated (thereby avoiding processing power or
hardware componentry necessary to implement element
517). In its place is the GF table 710, which correlates a
calculated GF with a AN (for example, via lookup table
600). The AN is then inputted into element 720 (which is
similar to element 515, but incorporates a term for AN). The
GF employed for display adjustment may be calculated in
730.

Another difference is that element 524 is different in FIG.
7 than FIG. 5. As shown in the figure, the expression is
different to counter the different derivation due to the lookup
table being employed.

FIG. 6 illustrates an example of a lookup table 600 to be
employable with system 400. Lookup table 600 is exem-
plary, and the values and correlations between the GF and
the AN factor may be modified based on the display speci-
fications implemented. Also shown in FIG. 6, is a graph 650
that shows a relationship between AN and the GF.

FIG. 8 illustrates another example implementation of
adjuster 420. The implementation in FIG. 8 is similar to the
one shown in FIG. 5; however, various of the elements are
changed, as shown in FIG. 8 and in the series of mathemati-
cal expressions explained below. The example shown in
FIG. 8 employs mathematical calculations, and obviates the
need for any lookup tables, such as lookup table 600.

Instead of relying on an index number N, elements 810,
820, and 830 are introduced. Also, elements 518 and 524 are
changed to eliminate the table index parameters N, and N,.
The following set of expressions and formulas explain how
the index numbers are replaced.

The display ambient light sensor output is calculated in a
similar way as describe in FIG. 5.

iaLs ADCarsVapcaLs

@NamaLs _ 1)

Ay Vrln( = Vrmars

12ALS) -
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The above equation is then transformed to produce the
following.

_ Vs
AyVr

ADCyrsVapcaLs
Ay Vp(2VAIDALS _ 1)

)

Which leads to the following derivation:

. ADCarsVapcars Vrnars
In(iars) — In(faars) = N -
Ay Vp@NADALS _ 1) Ay Vr
ADCarsVapcaLs VrnaLs
In(i = - + In(/,
n(iars) A v woas 1) AvVr n(faLs)

Allowing for the solving of i ;¢

ADCarsVapcars

AyVF (ZNA/DALS )

XI&ALS,]
AyVr

o

iaLs = harse

The relationship between the Display Background Lumi-
nance (DBL) and the photocurrent i, ¢ is defined by the
following where B is reflectance factor based on viewer
geometry:

= —DBL
iaLs = BK»

Solving for DBL provides the following:

DBL= &iﬂs
T
After which, ESL may be solved for (block 810):

ESL = Bop(DBL)®

ESL= Bop( 22" ) (ia25)°

ADCAISVADCALS

AyVr ZNA/DALS )

BK ( [YI&LS,]]C
ESL = By ( P) basse Avvr

CADCarsVapcars

ayvr( 2NA/DA!5 -1

AyVr

K pl _Vrnars
ESL= BOD(“%J ])

In element 830, the amount calculated by element 810 is
multiplied by R,(Ny,)—corresponding to the user bias.
This figure may be referred to as Lg;, and may undergo
another transformation in element 850.

CADCprsYaDpCALS

Javyr ZNA/DALS )

PKphaLs ”VIM
Lsez = R5™ Bo (—ﬂ - ]

In the expression above, the last term requires an expo-
nential term to be determined. If constants K, and K, are
defined, element 830 may be simplified as below:

—p N K24DC,
Lsg1=Rp BDBODKle[ 2ADCALS]
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Element 518, which is employed to calculate the gain
factor is also modified as below (to element 840).

N
In(Lsgz) = In(RpPP Bop Ky ) + K2ADC g5

N,
In(Rp5P BopK) K,ADC,
1.125logo(Lsgr) = 1.125 : In(10) )+1'125 21n(10)ALS
1.125logo(Lsgr) =
Nppln(Rp) In(BopK1) K2ADCis
1.125 1.125 1125
In(10) + In(10) * In(10)

Once the output of element 518 is produced (and propa-
gated to element 840), the gain factor and the subsequent
modifications to the luminance may be performed in a
similar fashion as that shown in FIG. 5.

FIG. 9 illustrates an example of a vehicle 900 implement-
ing a system 400 as described herein. The system 400 may
employ any of the adjuster 420 embodiments disclosed
herein.

Specifically, a view of the vehicle from a driver/passenger
looking outside of a front window is depicted. The other
elements of the vehicle are not shown or described for
exemplary purposes. The vehicle includes a display 450,
which may be any electronic display 450 know one of
ordinary skill in the art. Display 450°s luminance may be
adjustable by the various parameters described herein.

As shown in FIG. 9, a light source 920 and 930 are shown.
The light source 920 may emanate from outside of the
vehicle, and be sourced from either a street light or a
naturally occurring phenomena, such as the sun. The light
source 920 produces a light ray 921. Light ray 921 may be
representative of a light that a driver/passenger sees while
looking outside the windshield 910.

Light source 930 represents the light being emanated from
within the vehicle, such as an ambient light source. Light
source 930 produces a light ray 931. Light ray 931 may be
representative of a light being shone onto a display 450’s
screen. A light bulb is shown to graphically represent this
light, however, the light may be produced for all sorts of
light effects that propagate onto a display 450. For example,
the light may come from external sources (i.e. the sun or
moon), light from multiple light sources, or the like.

The system 400 employs the techniques described up
above to sense the light rays 921 and 931, and subsequently
alter the display 450. By employing two sets of logarithmic
light sensors, the display 450 may adjust to various light
conditions in a robust and dynamic manner.

FIG. 9 illustrates an example where system 400 is imple-
mented in a vehicle. However, one of ordinary skill in the art
may implement system 400 in any sort of environment
where a display 450 is situated at.
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It will be apparent to those skilled in the art that various
modifications and variation can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

We claim:

1. A system for adjusting an electronic display, compris-
ing:

a forward looking light sensor receiver to logarithmically
receive a first light information from a forward looking
light sensor;

an ambient light sensor receiver to logarithmically receive
a second light information from an ambient light sen-
sor; and

an adjuster to adjust a luminance of the electronic display
based on a combination of the first light information
and the second light information, and

the adjuster is further configured to perform the combi-
nation by summing the first light information and the
second light information in log form, to produce an
output, and the output is employed with a gain factor
table to produce the adjustment of the luminance.

2. The system according to claim 1, wherein the first
information and the second information are respectively
transformed via an analog-to-digital (A/D) process.

3. The system according to claim 2, wherein the first
information, after undergoing the A/D process, is combined
with a display user bias to produce an output.

4. The system according to claim 3 wherein the output is
combined with a transformed version of the second infor-
mation to produce a gain factor.

5. The system according to claim 4, wherein the gain
factor is employed to perform the adjustment of the elec-
tronic display.

6. The system according to claim 5, wherein the gain
factor is multiplied by a primary gain factor, the primary
gain factor being generated independent from the second
information, and the multiplied product being employed to
adjust the electronic display.

7. The system according to claim 5, wherein the gain
factor is correlated with a constant via a predefined lookup
table, and the correlated constant is employed to produce a
new gain factor to adjust the electronic display.

8. The system according to claim 2, wherein the trans-
formed first information is converted to an index number.

9. The system according to claim 2, wherein a defined
expression is summed with the first information and trans-
formed second information to produce a value, the value
being employed to determine a gain factor.
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